Quantitative analysis of internalization of glucagon by isolated hepatocytes.
Biochemical methods have been used to quantitate total, acid-stable and acid-labile association of (mono[125I]iodoTyr10) glucagon with rat hepatocytes in suspension to evaluate internalization of glucagon and its receptors. Internalization is inhibited by low temperature, phenylarsine oxide, and by blocking receptor binding, consistent with receptor-mediated endocytosis. Approximately 30% of the total cell-associated hormone is internalized at 30 min of incubation. The rate declines until 90 min when the internalization of glucagon ceases, although the cells remain competent to internalize asialofetuin. From 90 min to 4 h, 27% of the maximum label internalized at 30 min remains within cells. The number of cell surface receptors decreases but the affinity of those remaining is unchanged. However, 1.7-2.7 surface receptors are lost to binding for each molecule of radiolabeled glucagon internalized. Uptake occurs according to a rate constant of 0.183 min-1 (t1/2 = 3.8 min). We conclude that (i) hepatocytes internalize a finite quantity of glucagon, implying the existence of undefined regulatory mechanisms; (ii) hormone is retained for greater than 2 h within cells and may play a physiological role within cells; and (iii) both occupied and unoccupied receptors become inaccessible to extracellular hormone as internalization proceeds; rapid recycling of receptors does not occur.